EIciRNA-mediated gene expression: tunability and bimodality.
Biological experiments have verified that EIciRNAs (a class of circRNA) produced from pre-mRNA can regulate gene expression, but the effect of regulation remains unexplored. Here, we refine a mechanistic gene model from experimental facts, in which we assume pre-mRNA synthesizes EIciRNAs and mRNAs in a probabilistic manner, with the probability called the pathway strength, and the resulting EIciRNAs positively regulate the pre-mRNA synthesis. We show that there is a critical pathway strength such that the mRNA mean and the mRNA noise reach the highest and lowest levels, respectively. The EIciRNA can induce the unimodal and bimodal mRNA expressions, as well as the transition between them. Our investigation hints that EIciRNA is a non-negligible factor affecting cell-to-cell variability in gene expression.